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OVERVIEW

INTRODUCTION

Economists and policy makers have long considered
research and development (R&D) to be a key compo-
nent of economic growth. The contribution of R&D ac-
tivities to local economies has been a topic of particular
interest to State policymakers. This report, State Science
and Engineering Profiles and R&D Patterns: 1997-
98, provides statistics on the geographic distribution of
R&D within the United States. R&D data for 52
areas—each of the 50 States, the District of Columbia
and Puerto Rico—are derived from the several performer-
based' surveys of the National Science Foundation’s
(NSF’s) R&D Statistics Program. For each State (or geo-
graphic area), table 1 categorizes these data by major
source of funds (industry, Federal Government, and
academia), and by type of performer (industry, Federal
Government, academia, Federally Funded Research and
Development Centers (FFRDCs), and other nonprofit in-
stitutions).?

In any discussion of R&D expenditures, an important distinc-
tion must be made between R&D “performance” (the situation in
which R&D is actually carried out) and R&D funding “sources” (where
the money for R&D originates). For example, a term such as “Federal
R&D” is ambiguous in that it does not specify whether it is referring
to performance or funding. The Federal Government is a much larger
source of R&D funding (termed “Federal Funding of R&D”) than a
performer of R&D itself (termed “Federal Intramural R&D”). In the
reporting of R&D by State, much more attention has been paid to
R&D performance within States than R&D funding originating from
states. Since R&D performance is an important component of the
economic activity of the State, and the geographic location of funding
organizations may have little bearing on economic activity within the
same State, this report will focus on R&D performance.

2At present, data on R&D performed by nonprofit institutions
within individual States include only R&D derived from Federal funding.

In 1997, total R&D expenditures in the United States
were $211 billion, of which $199 billion could be attributed
to expenditures within individual States, with the remainder
falling under an undistributed, “other/unknown” category.
The statistics and discussion below refer to State R&D
levels in relation to the distributed total of $199 billion.

The “other/unknown” category includes R&D per-
formed within the 50 States or the District of Columbia,
for which survey respondents did not provide the specific
location of such performance. It also includes R&D con-
ducted by organizations within the United States that did
not perform the actual R&D in a particular State or the
District of Columbia, e.g., research conducted on marine
vessels, and research in Puerto Rico.

In addition, this report includes science and engineer-
ing profiles for the 50 States, the District of Columbia,
and Puerto Rico. These profiles were compiled from 15
sources, including NSF statistical reports and statistical
reports from other Federal agencies, namely, the Depart-
ment of Commerce (DOC), the Department of Labor
(DOL), the Department of Education (ED), the U.S.
Patent and Trademark Office, and the U.S. Small Busi-
ness Administration (SBA). A complete listing of these
sources is provided at the end of this overview.’

3 Some data elements in this report come from sample surveys.
All statements in the text based on sample survey data are statistically
significant to the 0.05 level, unless otherwise noticed.
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STATE DISTRIBUTION OF SECTOR-SPECIFIC
R&D

R&D activities are highly concentrated in a small
number of States. Thus, in 1997, California had the highest
level of R&D expenditures—nearly $42 billion—
representing approximately one-fifth of the $199 billion
U.S. total. The six States with the highest levels of R&D
expenditures—California, Michigan, New York, New
Jersey, Massachusetts, and Texas (in decreasing order of
magnitude)—accounted for almost one-half of the entire
national expenditure. The top 10 States*—adding, in
descending order, Pennsylvania, Illinois, Washington, and
Maryland—accounted for nearly two-thirds of the national
expenditure (table 1). Among these 10 States, California’s
R&D effort exceeded, by nearly a factor of three, the
next-highest State, Michigan, with $14 billion in R&D
expenditures. After Michigan, R&D levels declined
relatively smoothly to approximately $7 billion for
Maryland (table 2). The 20 highest-ranking States in R&D
expenditures accounted for about 81 percent of the U.S.
total; the lowest 20 States accounted for only 4 percent
(table 3).

Table 2. R&D performance by sector and R&D as a percentage of GSP, for the top 10 R&D performing States: 1997

States that are national leaders in total R&D
performance are usually ranked among the leading sites
in industrial and academic R&D performance (table 2).
For industrial R&D, nine of the top 10 States were among
the top 10 for total R&D, with Ohio joining the top industrial
R&D States replacing Maryland. For academic R&D,
North Carolina and Georgia replaced New Jersey and
Washington.

There was less commonality with the top 10 for total
R&D among those States that performed the most Federal
intramural research. Only four States were found in both
top-10 lists: Maryland, California, Texas, and New Jersey.
The six additions to the Federal intramural list, in
descending order of Federal R&D performance, were
the District of Columbia, Virginia, Ohio, Alabama, Florida,
and New Mexico. Maryland ranked first among Federal
R&D performers, followed by the District of Columbia,
Virginia, and California.

The placement of Maryland, the District of Columbia,
and Virginia as the top three in Federal R&D performance
reflects the concentration of Federal facilities and

Top 10 States in R&D Top 10 States in R&D intensity (States
performance Top 10 States by performing sector with the highest R&D/GSP ratio)

GSP
Total R&D (in AllR&D (preliminary,
millions of performers Universities & Federal R&D/GSP| in billions of

Rank | dollars) in the State' Indus_try2 colleges3 Government Top 10 States | (percent) dollars}

1 41,670 California California California Maryland New Mexico 6.7 45.2
2 13,991 Michigan Michigan New York |District of Columbia |District of Columbia 53 52.4
3 12,307 New York New Jersey Texas Virginia Michigan 51 2726
4 12,067 New Jersey New York | Massachusetts California Massachusetts 50 221.0
5 11,097 | Massachusetts | Massachusetts Maryland Ohio Maryland - 48 153.8
6 9,487 Texas Texas Pennsylvania Alabama Washington 44 1723
7 8,209 Pennsylvania Washington inois Florida Idaho 44 29.1
8 8,034 Minois Pennsylvania Michigan Texas New Jersey 41 2941
9 7,543 Washington lllinois |  North Carolina New Jersey California 40 1,033.0
10 7,395 Maryland Ohio Georgia New Mexico Rhode Island 37 27.8

! Includes in-state R&D performance of industry, universities, Federal agencies, and FFRDCs. For the tabulations, States include the District of

Columbia.

?Includes R&D activities of industry-administered FFRDCs located within these States.
¥ Includes R&D activities of university-administered FFRDCs located within these States.

KEY: GSP = Gross State product

FFRDC = Federally Funded Research and Development Center

SOURCE: National Science Foundation/Division of Science Resources Studies, National Patterns of R&D Resources, annual series; GSP data
are from the Department of Commerce/Bureau of Economic Analysis.

4 These ranks do not account for sampling errors in the level of
industrial R&D performance in each State.
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Table 3. Total R&D and GSP by State: 1997

Rank in Page 1 of 2
total
R&D State Total R&D GSP R&D/GSP R&D/GSP U.S.R&D U.S.R&D
(In millions of dollars) Percent ___Rank Percent Cumulative percent
Total, US. .o, 211,268
1| California...................] 41,670 1,033,016 4,03 9 19.72 19.72
2| Michigan.............c...... 13,991 272,607 513 3 6.62 26.35
3] NewYork............ 12,307 651,652 1.89 25 583 3217
41 NewJersey................. 12,067 294,055 410 8 571 37.88
5| Massachusetts............ 11,097 221,009 5.02 4 525 4314
6] Texas.......owiiin 9,487 601,643 1.58 28 449 4763
7| Pennsylvania.............. 8,209 339,940 24 15 3.89 51.51
8] IN0IS......ceevviver e, 8,034 393,532 2.04 21 3.80 55.31
9] Washington................ 7,543 172,253 4,38 6 3.57 58.88
10| Maryland..........ooov.. 7,395 153,797 481 5 350 62.39
1] Ohio.iiiein, 7,145 320,506 2.23 17 3.38 65.77
121 Florida.......oeevreiiinnn 4,784 380,607 1.26 K| 226 68.03
131 North Carolina............. 4,667 218,888 213 18 2.21 70.24
141 Virginia.........cooeerene. 4,136 211,331 1.96 23 1.96 72.20
151 Minnesota.................. 3,605 149,394 241 16 1.7 73.90
16| Connecticut................ 3,454 134,565 257 12 1.63 75.54
171 Colorado...........oovoevve 3,205 126,084 2.54 13 152 77.06
181 Indiana........ooeerenn. 3,149 161,701 1.95 24 1.49 78.55
191 New Mexico................ 3,028 45,242 6.69 1 1.43 79.98
20| District of Columbia...... 2,768 52,372 5.29 2 1.31 81.29
21 Arizona........oeeernn. 2410 121,239 1.99 22 1.14 8243
22| Georgia...........cooennn. 2272 229,473 0.99 38 1.08 83.51
23] Wisconsin.................. 2,256 147,325 153 30 1.07 8457
241 MISSOUM....covevvririnria 1,826 152,100 1.20 3 0.86 85.44
25| Alabama.............c..... 1,637 103,109 1.59 27 0.77 86.21
26| Tennessee................. 1,566 146,999 1.07 36 0.74 86.95
271 Oregon.....ccecvvvvivnnrns 1,520 98,367 1.54 29 0.72 87.67
28| Utah.ooiriiiiinn, 1,381 55,417 249 14 0.65 88.33
291 Kansas................. 1,351 71,737 1.88 26 0.64 88.97
30| 1daho......cceviiiiiininn, 1,270 29149 | 4,36 7 0.60 89.57
31| Delaware............c.o...., 1,089 31,585 345 1 052] 90.08
32| Rhodelistand............... 1,040 27,806 374 10 0.49 90.58
33| SouthCarolina............ 1,040 93,259 1.11 35 0.49 91.07
3| lowa....ooiiiien, 980 80,479 122 32 0.46 91.53
35| NewHampshire........... 799 38,106 210 19 0.38 91.91
361 Oklahoma.................. 644 76,642 0.84 40 0.30 92.21
37| Louisiana.................. 554 124,350 0.45 50 0.26 92.48
38| Kentucky.........oo.oene., 526 100,076 053 46 0.25 92.73
39| Nevada................. : 517 57,407 0.90 39 0.24 9297
40| West Virginia.............., 427 38,228 112 X" 0.20 9317
41 MisSiSSipPi...coeeenene, 370 58,314 0.63 43 017 ' 93.35
42| Vermont................ 314 15,214 2.06 20 0.15 93.50
431 Nebraska................... 275 48,812 0.56 44 013 ' 93.63
441 Hawaii.......cooooovni 275 38,024 0.72 42 013 93.76

See explanatory information and SOURCE at end of table.




Table 3. Total R&D and GSP by State: 1997

Rank in Page 2 of 2
total
R&D State Total R&D GSP R&D/GSP R&D/GSP U.S. R&D U.S. R&D
: (In millions of dollars) Percent Rank Percent Cumulative percent
45| Arkansas.................. 272 58,479 0.46 49 013 93.88
461 Montana..........cooe. 199 19,160 1.04 37 0.09 93.98
47| Maine.......oocoviiinenn 149 30,156 0.49 48 0.07 94.05
48| Alaska.......coeienns 136 24,494 0.55 45 0.06 94.11
49 | North Dakota.............., 116 15,786 073 41 0.05 94.17
50 Wyoming.......coovninens 87 17,561 0.50 47 0.04 94.21
51| South Dakota..........:... 7 20,186 0.35 51 0.03 94.24
Otherfunknown'.........., 12,161 576 100.00

" The "other/unknown" category includes R&D performed within the 50 States, or the District of Columbia, but where the specific location of
such performance was not provided by survey respondents. It also includes R&D conducted by organizations within the United States, but
where actual performance does not take place in a particular State or the District of Columbia, e.g., research conducted on marine vessels,
and research in Puerto Rico. Finally, it also inciudes a small accounting difference due to the total for the U.S. being based on calendar year
data, while data by State pertain to the fiscal year for non-industrial performance.

KEY:

GSP = Gross State product

SOURCES: National Science Foundation/Division of Science Resources Studies, derived from Research and Development in Industry:

14

1997: Academic Research and Development Expenditures, Fiscal Year 1997; Federal Funds for Research
and Development: Fiscal Years 1997, 1998, and 1999; and Department of Commerce, Bureau of Economic Analysis.



administrative offices within the National Capital area.
Alabama, Florida, and New Mexico rank among the
highest in Federal R&D because of their relatively high
shares of Federal space- and defense-related R&D.

TEN-YEAR STATE R&D TRENDS

States have varied widely in their rates of R&D growth
in recent years. For example, the average annual change
in real R&D (adjusted for inflation) between 1987 and
1997 ranged from a growth of 14 percent for New
Hampshire to a decline of 6 percent for Alabama. Real
R&D growth for the nation as a whole averaged two
percent per year over the same period.

Because of the variability of estimates for many areas
smaller than the U.S. total when data are acquired through
survey sampling, the growth rates in R&D performance
observed for some States are not precise enough for
comparative use. Nevertheless, several useful observations
can be made regarding cases in which there is sufficient
statistical precision.

As shownin figure 1, among the 51 regions examined,
eight States were found to have statistically significant,
real annual growth rates of over 3 percent between 1987
and 1997: Idaho, Montana, Nevada, New Hampshire,
Oregon, Rhode Island, South Dakota, and Washington.
Twenty-five other States had rates of real R&D growth
that were positive with statistical certainty, but could not
be said to be above 3 percent with statistical certainty.
Another 13 States had growth or declines in real R&D,
but which were not statistically different from no change
inreal R&D. Finally, five States had statistically signficant
declines in real R&D: Alabama, Missouri, New Mexico,
North Dakota, and Vermont.

Among the top 10 States in R&D expenditures in
1997, Washington had the highest growthrate—S5 percent.
The next highest growth rate among the top 10 was 3
percent for New Jersey; California’s R&D grew at a
rate of 2 percent during the 1987-97 period — the same
rate as that of the Nation as a whole.

Figure 1. Distribution of States, by annual rate of real growth in R&D performance: 1987-97

States by rates of growth (number of States in rate group)

I Statistically significant, annual real growth of over 3 percent

(] Positive growth, but not above 3 percent with statistical certainty
{] Growth or decline, but not statistically signficant or data unavailable
(] Statistically significant, annual real decline

NOTE:

Growth rates for Delaware and the District of Columbia were not available.

SOURCES: National Science Foundation/Division of Science Resources Studies, Academic Research and Development
Expenditures: Fiscal Year 1997, Federal Funds for Research and Development Fiscal Years 1997, 1998,

and 1999; and Research and Development in Industry: 1997.
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In most cases, these differences in rates reflect the
sharp decline in Federal R&D support and the simultaneous
dramatic rise in industrial R&D support that occurred
during the period. For example, much of Alabama’s decline
in R&D could be attributed to a drop in Federal support
for industrial R&D: over the decade, this support dwindled
from $900 million (in current dollars) to $189 million.’ In
New Hampshire, on the other hand, the sharp rise in R&D
is due primarily to an increase in industrial R&D
performance (which is funded predominantly by industry)
from $94 million to $652 million.

For States that have relatively small levels of R&D
expenditures (e.g., States that are not among the top 10 in
R&D), these growth rates tend to be influenced
significantly by particular events, such as an individual
company or government agency expanding or contracting
its R&D activities. Therefore, caution should be used in
interpreting differences among States. Variations in rates
may not reflect differences among States in their policies
toward R&D; specific circumstances (other than State
policy) may have been more responsible for the observed
differences. Likewise, one should not assume that the
rates observed between 1987 and 1997 will necessarily
continue in later years.

HistoricaL DATA ON R&D BY STATE AND

PERFORMING SECTOR

Table 4 provides the same data as table 1 on State-
level R&D by performer and source, but for all odd-
numbered years between 1987 and 1995. Only odd-
numbered years are included because the industry survey
did not acquire State-level data in even-numbered years.
These data may be useful for detailed analysis of changes
in the composition of R&D within a State over time, but
the user should use caution in recognizing that small
changes may be due to sampling error. Only current dollars
are provided, so that these numbers would not need to be
adjusted with each new revision in the values of GDP
deflators. However, because these values are in current
dollars, any observed change in R&D on the basis of these
values alone would also include the effect of inflation. In
the analysis of ten-year growth trends, provided above,
these levels of R&D expenditures had been converted to
constant dollars, which allowed for measures of real
growth in R&D between 1987 and 1997.

* These Federal R&D totals are based on reports by the
performers of R&D and not by the Federal funding agencies. For

detailed historical data on R&D expenditures by State and performer
from 1987-95, see table 4.

RATIO OF R&D TO GROSS STATE PRODUCT

States vary widely in the size of their economies, owing
to differences in population, land area, infrastructure,
natural resources, and history. Consequently, variations in
the R&D expenditure levels of States may simply reflect
differences in economic size or the nature of their R&D
efforts. A simple way of controlling for the size effect is
to measure each State’s R&D level as a proportion of its
gross State product (GSP). That proportion is referred to
as R&D “intensity” or “concentration.”

The Nation’s total R&D to gross domestic product
ratio was 2.6 percent in 1997. The top 10 States for R&D
intensity in 1997 were—in descending order—New
Mexico (6.7 percent), the District of Columbia, Michigan,.
Massachusetts, Maryland, Washington, Idaho, New
Jersey, California, and Rhode Island (the last with an
intensity of 3.7 percent). New Mexico’s high R&D
intensity is largely attributable to Federal (specifically
Department of Energy) support of FFRDCs in the State.

Figure 2 illustrates the geographical distribution of
States by R&D as a percentage of GSP. As shown, R&D
concentration is relatively high in the Northeast and East
North Central regions, with the exceptions of Maine, New
York, and Wisconsin, which had R&D/GSP ratios below
1.9 percent. R&D concentration is relatively low in the
West North Central and Southern regions, with the
exceptions of Minnesota, North Carolina, and Virginia,
which have R&D/GSP ratios above 1.9.

The Mountain and Pacific regions are quite mixed in
R&D concentration. In the former region, New Mexico
and Idaho have the highest R&D/GSP ratios, which are
above 4.0; Wyoming and Nevada have estimated ratios
below 1.0. Similarly, in the Pacific, California and
Washington’s ratios are 4.0 or higher, while the ratios for
Alaska and Hawaii fall below 1.0.

INDUSTRIAL R&D BY STATE

States have always varied in terms of the levels and
types of industrial operations they contain. Thus, they

vary as well in the levels of R&D they contain by industrial

sector. One measure of such variation among States is
the extent to which their industrial R&D is in the
nonmanufacturing sector, as opposed to the manufacturing
sector. Among the top 10 States in 1997 industrial R&D
performance, California, New Jersey, New York,
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